INTRODUCTION {#sec1-1}
============

Hodgkin\'s lymphoma (HL) is almost always restricted to the lymph nodes. The extranodal manifestations of this disease entity are not very common. In fact, extranodal presentation of HL with or without lymphatic involvement occurs in 15%-30% cases.\[[@ref1]\] The most affected extranodal site of involvement is the intrathoracic region. HL of the breast, as a primary malignancy or as recurrent disease is unusual. In general, lymphoproliferative disorders constitute about 0.15% of all breast neoplasms. Less than 0.5% of all malignant lymphomas have secondary breast involvement.\[[@ref2]\] Primary breast lymphomas are less common than secondary involvement by lymphoma with other nodal or extranodal sites of disease.\[[@ref3]\] We report a rare case of HL with the breast as an atypical extranodal site of involvement.

CASE REPORT {#sec1-2}
===========

A 25-year-old woman diagnosed as having nodular sclerosing HL from the left axillary lymph node biopsy almost 2 years ago presented to our clinic for evaluation of a 1 month history of a palpable left breast mass. At the time of initial diagnosis, she was staged at stage 2B. However, she was noncompliant with treatment with the chemotherapy regimen containing adriamycin, bleomycin, vinblastin, and dacarbazine (ABVD), receiving a total of only 2 cycles and was then subsequently lost to follow-up. She never received any radiation therapy. She had received her last course approximately 6 months ago. In addition to the left breast mass, the patient denied any weight loss and night sweats in the 1 month duration. On examination, she had a hard 2 cm diameter fixed mass proximal to the left nipple. No lymphadenopathy or organomegaly was detected. Full blood count revealed a mild lymphocytosis for her age (total leukocyte count, 9.53 × 10^9^/L; lymphocyte count, 5.01 × 10^9^/L; neutrophil count, 7.04 × 10^9^/L). The erythrocyte sedimentation rate was 35 mm/h and biochemical screening tests (including urea and electrolytes, liver function tests, lactate dehydrogenase, and immunoglobulins) were within normal limits. Ultrasound studies revealed an asymmetric hypoechoic density above the left nipple, with moderate distortion of the surrounding breast tissue, but no evidence of calcifications \[[Figure 1](#F1){ref-type="fig"}\]. Fine-needle aspiration cytology was suspicious of malignancy. A core biopsy with the aid of ultrasound was then taken. The histopathology demonstrated nodular sclerosing HL with neoplastic Reed-Sternberg cells \[[Figure 2](#F2){ref-type="fig"}\] that were positive for CD30 \[[Figure 3a](#F3){ref-type="fig"}\] and CD15 \[[Figure 3b](#F3){ref-type="fig"}\], and negative for CD20, CD3, and CD79a. No abnormal cell populations were identified on flow cytometry study. She had a fluorine-18 fluorodeoxyglucose positron emission tomography/computed tomography FDG-PET/CT scan for restaging, which revealed FDG-avid hypermetabolic lymphadenopathy in the left cervical, left axillary, and left inguinal regions. Because the patient was never adequately treated with the first chemotherapy regimen (ABVD), because of her noncompliance issues, we have opted to resume the same regimen this time.

![Ultrasound of breast revealing a solid hypoechoic mass in the left breast](JNSBM-5-467-g001){#F1}

![Hematoxylin and eosin, ×200 magnification in biopsy revealing lymphocytic infiltration of breast tissue with presence of Reed--Steinberg cells](JNSBM-5-467-g002){#F2}

![(a) Immunohistochemical stains demonstrating CD15 positivity (b) CD30 positivity](JNSBM-5-467-g003){#F3}

DISCUSSION {#sec1-3}
==========

This case report documents an atypical clinical presentation of extranodal HL with breast involvement. Over 90% of cases of breast masses in patients who present to a breast clinic are benign.\[[@ref4]\] There is an increased risk for breast carcinoma at young age secondary to the radiation therapy for HL.\[[@ref5]\] Although breast carcinoma is of major concern as a differential diagnosis, other uncommon causes of breast mass include granular cell tumor, chronic fungal infection, tuberculosis of breast, and lymphoma.\[[@ref6]\] Diffuse large B-cell lymphoma and Burkitt\'s lymphoma are the more frequent types of lymphoma in the breast. Rare cases of breast involvement with MALT lymphoma, follicular lymphoma, and T-cell and histiocytic lymphomas have also been reported.\[[@ref7]\]

HL of the breast is a very unusual occurrence. The first case report of HL involving the breast was described by Kuckens in 1928.\[[@ref8]\] Wood *et al*.\[[@ref9]\] reviewed 354 localized extranodal HL cases reported until 1973 and discovered eight cases of primary HL limited to the breast. Park *et al*.\[[@ref10]\] reviewed 30 cases of breast involvement of HL in the literature. Interestingly, those cases were initially suspected to be primary breast carcinoma until the diagnosis of HL was confirmed by immunohistochemistry. Hoimes *et al*.\[[@ref11]\] recently reported a patient with breast mass and ipsilateral axillary lymph nodes revealed nodular sclerosing HL by a core biopsy. That patient has stage 4A disease with bone and bone marrow involvement. Ergul *et al*.\[[@ref12]\] reported a patient with recurrent HL with disseminated lymphadenopathy along with bilateral breast involvement. In our patient, left cervical, axillary, and inguinal lymphadenopathy along with a left breast mass was noted. On review of the literature, it is clear that metastatic involvement of breasts with lymphoma is a more common clinical presentation than the primary breast lymphoma.\[[@ref11][@ref12][@ref13]\]

From our review, the mean age of patients with HL in the breast was 33.5 (SD 16.6) years. Aksu *et al*.\[[@ref14]\] reported the first case of HL of the breast in a child, a 12-year-old girl, with bulky cervical and axillary lymphadenopathy and two masses in the right breast. Biopsy of the supraclavicular node was done and histopathology confirmed nodular sclerosing HL. The breast masses and lymphadenopathy regressed after the administration of chemotherapy.

Only two cases of HL in the breast have been described in males.\[[@ref15][@ref16]\] The most common mammographic finding, in breast lymphoma, is a well-defined hyperdense mass without calcification. Hypoechoic solitary uncalcified masses with indistinct margins are classically seen on ultrasound.\[[@ref6][@ref7]\] Younger patients have dense breast parenchymal tissue and so there is an increasing use of PET/CT scan to identify and also better delineate the extent of breast involvement with HL. The accuracy of this modality is not affected by breast parenchymal density.\[[@ref12][@ref17]\]

As in our case, the diagnosis of HL in the breast is usually made by biopsy and the histopathological identification of the classic Reed-Sternberg cells. It is also important to stress the importance of immunohistochemical staining to confirm the diagnosis.\[[@ref18]\] Specific poor prognostic markers of HL in the breast have not been identified. Our patient did not exhibit B symptoms (weight loss, intermittent fever, and profuse night sweating) or any laboratory findings related to worse prognosis such as elevated erythrocyte sedimentation rate, low serum albumin, low hemoglobin, and low lymphocyte count. In cases of breast lymphoma that showed low lymphocyte count, the survival was roughly 9 months after initial presentation.\[[@ref19]\] Our review of the literature, however, suggests that the presence of B symptoms appear to be associated with a poor prognosis.\[[@ref19][@ref20][@ref21]\]

CONCLUSION {#sec1-4}
==========

We describe an unusual case of HL in a young patient who presented with a fixed breast mass with no B symptoms and no palpable lymphadenopathy. These clinical findings are typically worrisome for breast carcinoma. The imaging studies could not accurately differentiate HL from primary breast carcinoma. Subsequently, the pathological findings of Reed-Sternberg cells on the solid core biopsy specimen confirmed the diagnosis of HL. Our case should alert physicians to consider lymphoma-like HL as a differential diagnosis because the diagnosis has prognostic and therapeutic implications. Its accurate identification using a repertoire of diagnostic tests including immunohistochemical analysis is important, and pathologists should be equally aware that HL may present in this unusual way.
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